was evaluated favourably against ground-based observations over 136
West Africa at the temporal and spatial resolution considered here 137 (Guilloteau et al. 2016) .
138
A simulation with the Met Office Unified Model in the 139 configuration GA7 at N96 resolution (approximately 150km 140 grid box spacing) using daily varying prescribed sea surface 141 temperatures is analyzed as well. 
African Easterly Wave tracking and composite
AEWs are tracked based on the objective method described in 145 Bain et al. (2013) , with some modifications and additions. Here 146 the main features of the algorithm are sketched.
147
The tracking is based on 6-hourly wind fields at the 700 148 hPa level. Curvature vorticity is calculated from the wind, and 149 averaged separately over the three latitude bands 5
• to 15
• , 10 Based on the tracks on the three latitude bands, a simple criterion is used in order to decide whether waves identified on 156 different latitude bands are manifestations of one single wave.
157
In a last step the location of the wave trough is identified more is more distinct in the UM. This is partly due to the fact that in the 239 model the AEJ is located within the SW region whereas for ERA-240
Interim it is positioned further north. However, there is evidence 241 that the fact that the anomaly is more concentrated, and broader, 242
at the level of the AEJ in the model is also a result of the nature 243 of the interaction between the convective parameterization and the 244 circulation in the UM (see Sections 2.4 and 3.3).
245
The to regions behind the trough in both ERA-Interim and the UM, a 275 circumstance which is due to enhanced stability associated with 276 low-level cold advection in that area. This second vorticity centre is more pronounced in other regions 300
(not shown). 
329
The height-longitude moisture anomaly composites show the UM precipitation and respective wave trough is shown in Figure 346 6, panels a and b. This reveals that precipitation is formed in a 347
rather narrow band ahead of the trough in ERA-Interim, whereas 348
for the UM precipitation is distributed in a broader region around 349 the trough and confined to more southern areas. In the model there 350
is a northern extension of the precipitation anomaly behind the 351 trough related to strong positive moisture anomalies. 
where V denotes the three-dimensional wind vector, Q Rad diabatic 374
heating from radiation, Q Latent latent heating, and (ω
scale turbulent heat fluxes in pressure coordinates. 
414
But the evidence suggests that lower mid-tropospheric moisture 415 convergence generated by the wave dynamics is key in triggering 416 and organising convective cells.
417
The convection parameterization in the UM shows too little 418 sensitivity to the resolved dynamics of the wave and moisture 419 anomalies in the middle troposphere. Also the fact that at 420 organised convection, sufficiently well contributes to the deficient 423 representation of the convection-circulation interaction in the UM. tropospheric environments (Houze 1989 (Houze , 2004 . This has in turn 439 an impact on the AEW structure. North.
451
The height-longitude meridional wind anomaly composite for abundant.
473
In the SE (see Figure 1) detail and with a process-based focus. 
Case study description

544
In the following a wave disturbance is studied which is clearly 545 detectable starting from 18:00 UTC on July 7, 2010, over North 546
Africa. In order to investigate the case in detail, simulations with 547 at six start times: 00:00 UTC on July 7, 18:00 UTC on July 8, 551 00:00 UTC on July 10, 00:00 UTC on July 11, 18:00 UTC on
552
July 12, and 00:00 UTC on July 14. To minimize issues related to root not in the boundary layer but originate at levels above the 558 boundary layer, which is the predominant type of convection 559 encountered in organised convection related to AEWs. at 00:00 UTC on July 7, for the scene on July 11 the model 568 is initialized at 00:00 UTC on July 10, and for the last scene 569 the model is initialized at 00:00 UTC on July 11. and sustaining the wave.
615
There is a second strengthening phase, starting at about July 616 developments. In the GA7 configuration used here the convective 638 Figure 9 . Outgoing longwave radiation from the Clouds and the Earth's Radiant Energy System (CERES) 1
• × 1
• satellite product (left column) and the UM N1280 (10km) simulation (right column) at five different times. The model is initialized on July 7 at 00:00 UTC, on July 10 at 00:00 UTC, and on July 11 at 00:00 UTC from ECMWF analysis. Vertical black lines indicate the wave trough location as derived from ECMWF analysis. available potential energy (CAPE) closure includes a dependency 639 of the CAPE timescale on the grid-mean vertical velocity, but 640 generally the CAPE timescale is around half an hour.
641
In the following results from a sensitivity experiment, denoted Hovmuller plots of potential vorticity (top row) and precipitation (bottom row) for the UM reference simulation (left column) and the UM long CAPE timescale sensitivity experiment (right column). The red solid line indicates the wave trough track as diagnosed from the analysis, the red dotted line as determined from the UM reference simulation. Only the forecast initial times July 7 00:00 UTC and July 11 00:00 UTC are used. The horizontal dotted line indicates the second forecast initialisation time, the horizontal dashed line indicates from which time on the data of the second forecast are used.
Potential vorticity analysis
704
In order to better understand the interaction between moist 705 diabatic processes and the circulation a potential vorticity view 706 is adopted. Recall that potential vorticity P is defined as
where ρ denotes density, ζ abs absolute planetary vorticity, and θ 709 potential temperature. Ertel's Theorem (Ertel 1942) states that
711
Here S θ and Su represent sources of diabatic heating and 712 friction, respectively. That is, the change of PV along an air get more coherent and grow in scale (bottom panel in Figure 15 ). 784
Rather, strongest horizontal convergence is observed at the edges there is reduced influence from both processes due to the cold 825 air advection. Throughout the wave development boundary layer 826 mixing and radiation balance each other to a large degree. 827
However, adding the two tracers reveals that there is structure in 828 the sum of the two tracers that potentially plays a certain role for 829 the wave dynamics.
830
Judging from the temporal development of the boundary layer 831
tracer, the pocket of high-PV air at the wave trough at around 18
North is not solely due to advection from the north. The boundary 833
layer parameterization contributes to the tracer during the day of 834
July 13. 
African Easterly Waves as diabatic wave disturbances
855
The composite analysis based on objective AEW tracking 856 presented in Section 2 together with the more detailed analysis 857 of a strong wave in Section 3 allows for a conceptual 858 picture of the interaction between moist diabatic processes 859 and the atmospheric circulation in AEW propagation. Figure 860 19 shows two schematics which include the most important 861
aspects. As discussed in Section 2 and pointed out in other 862
studies (e.g., Janiga and Thorncroft 2016), the relative importance 863 
872
A starting point of a conceptual view on AEW propagation 873 is the notion of a diabatic Rossby wave introduced in 874 Parker and Thorpe (1995). Apart from barotropic aspects related 875
to the instability of the AEJ, and possible extratropical influences, 876
AEWs have a fundamental baroclinic structure due to the mean 877 
